Progestins inhibit FSH-stimulated steroidogenesis in cultured rat granulosa cells.
It has been hypothesized that progesterone (P) exerts a direct inhibitory effect on ovarian follicular development, an effect which could be mediated by P receptors located in granulosa cells. We tested this hypothesis by examining the effect of several progestins on FSH-stimulated estrogen (E), P, and 20 alpha-dihydroprogesterone (DHP) production by cultured rat granulosa cells, and correlated the results with the ability of the progestins to bind to the granulosa cell P receptor. Granulosa cells from immature hypophysectomized DES-treated rat produced 9 ng/ml E, 21 ng/ml P and 29 ng/ml DHP during a 2-day incubation in McCoy's 5a medium containing 10(-7) M androstenedione and 10 ng/ml of FSH. The FSH-induced increase in E production was inhibited by 50 and 95% following concomitant treatment with 3 x 10(-6) and 10(-5) M resp. of R5020, a potent synthetic progestin. Added R5020 at these concentrations also significantly inhibited P and DHP production. R5020 had no effect on granulosa cell viability or plating efficiency, and the inhibitory action of R50920 on E production was reversible. In studies of the specificity of the progestin inhibitory action, the relative abilities of various progestins to inhibit E production were R5020 > P > DHP > 17 alpha-hydroxyprogesterone (17OHP). The relative abilities of these progestins to bind to the ovary P receptor were also: R5020 > P > DHP > 17OHP. These results indicate that exogenous progestins directly inhibit the FSH-stimulation of granulosa cell steroidogenesis in vitro and suggest that the progestin effect may be mediated by the P receptor. Such results offer a possible mechanism whereby progesterone could exert a direct but reversible inhibitory action on ovarian follicular development.